Introduction
It is not uncommon for studies to involve a proxy or surrogate respondent who provides information about observed phenomena and/or the behaviour of others. This occurs when the respondent may be inaccessible, too ill, unable or unwilling to provide the data, or may be too young to formulate a response. There is good reason to expect that the data provided by surrogate respondents will vary in their accuracy at best and be misleading and biased at worst. This paper examines the existence of two types of bias that may lead to systematic errors in the information provided by "proxy" or "surrogate" respondents. The first type of bias involves information provided by emotionally impaired observers. The second type of bias is attributable to gender-specific cultural expectations attributed to the behaviours of males and females.
It is difficult to find research that specifically addresses the above possibilities. Whiteman and Green (1997) found widely varying levels of agreement between children and their proxy parent respondents, de-pending upon the information that was sought. The quality of the data provided appeared to depend on the information being sought. Here the implication is that the error is random rather than systematic. This contrasts with Beck (1967) , who suggested that depressed persons had distorted cognitions. There is more recent evidence supporting the view that depressed and/or anxious mothers may exaggerate the behaviour problems manifested by their children. According to this research, it would seem that distortion of judgements may occur in mothers' observations of their children's behaviour problems (Najman et al. 2000; Boyle and Pickles 1997 a, b; Chilcoat and Breslau 1997; Briggs-Gowan et al. 1996; Fergusson et al. 1993 ).
Whether such "distortion" occurs and whether it exhibits a systematic association with characteristics of the respondent remain to be determined. This paper examines whether mothers who are experiencing a mental illness differ from other mothers when describing their child's emotional state or behaviour problems. It does this by comparing the mother's observations with the observations of her child, for mothers with different levels of mental health impairment and by the gender of the child.
s Psychopathology in children of depressed parents Psychopathology in children has been associated with depressive disorders in parents (Quinton and Rutter 1985) . Increased rates of clinically significant dysfunction (i. e. non-depressive psychiatric problems) have been found in children of depressed women (Burge and Hammen 1991; Gelfand and Teti 1990; Lee and Gotlib 1989; Cox et al. 1987; Hammen et al. 1987 a, b) . Specifically, children of depressed mothers have been found to be more likely than those of non-depressed mothers to have internalising and externalising problems in the clinical range according to maternal reports (Kinard 1995; Downey and Coyne 1990) , and higher rates of conduct/oppositional disorder, attention deficit disorder, anxiety disorders and substance use disorders (Chilcoat and Breslau 1997; Kinard 1995; Radke-Yarrow et al. 1992) .
Although a reasonably large number of studies has consistently found that a mother's mental health (particularly her level of depression) is a strong predictor of behaviour problems experienced by her child(ren), methodological shortcomings raise some doubt about the validity of the above findings (Fergusson et al. 1995; Downey and Coyne 1990) .
s Maternal bias?
The validity of these findings must be in doubt because the majority of studies have used only maternal reports of child behaviour, without validation of these reports by other observers (Gelfand and Teti 1990) . It is feasible that depressed mothers may simply report more symptoms in their children, which their non-depressed counterparts may ignore. According to this hypothesis, depressed mothers may have a "cognitive bias" which distorts their judgements, including those about the behaviour and emotions or feelings experienced by their child(ren).
There has been debate in the literature about the contribution that parental psychopathology makes to elevated reporting of child behaviour problems. Since Richters' (1992) review of the depression-distortion hypothesis, in which he concluded that there was no substantial evidence of maternal bias, there have been several reasonably well designed studies, suggesting the existence of maternal bias in the reporting of depressed mothers about a variety of issues: 1. Child behaviour problems (Najman et al. 2000; Fergusson et al. 1993 ) 2. Adolescent emotional disorder in boys (Boyle and Pickles 1997 a), and 3. Adolescent conduct problems and hyperactivity (Boyle and Pickles 1997 b) . Boyle and Pickles (1997 b) concluded that, although evidence exists for an association between maternal depression and mother rating errors, there also appears to be a substantive association between maternal depression and child behaviour. This suggests that depressed mothers may have children with more behaviour problems and, as well, hold less accurate perceptions of their children's behaviour.
In another recent study, mothers who were both depressed and anxious overstated internalising (withdrawn, somatic complaints and anxious/depressed) problems, and reported an excess in externalising (delinquent and aggressive) problems. However, those with depression alone did not show reporting bias (Chilcoat and Breslau 1997) . Briggs-Gowan et al. (1996) examined the effect of both maternal depression and anxiety on reporting biases, and found that mothers with high levels of maternal anxiety and depression reported large numbers of child behavioural symptoms, which were not reported by the children or their teachers.
The size of maternal bias in reporting child behaviour problems has been estimated by only one group of researchers to date. Fergusson et al. (1993) calculated that, under their distortion/accuracy model, maternal depression had a causal influence equivalent to explaining about 7 % (1.7-16 %) of the error variance in maternal reports. They concluded that use of maternal reports to measure child behaviour can result in quite serious overestimation of correlations between maternal depression and child behaviour.
The main challenge to the view that depressed mothers are biased reporters is the possibility that discrepancies between mothers' and teachers' reports might be due to differences in the child's behaviour and/or affective state at home and at school. Depressed mothers may, according to this view, be more accurate reporters than non-depressed mothers about their children's behaviour. Several studies (see Ackermann and DeRubeis 1991 for a review) have suggested that depressed people are more accurate in their perceptions of the world than non-depressed people. Non-depressed persons are here seen more frequently to make biased judgements that perceive the world and events more positively than is actually the case (illusory glow) (Ackermann and DeRubeis 1991; p 556) .
Although there is evidence from several studies that depressed mothers are accurate reporters of their children's behaviour in certain situations, these studies have all used comparisons of mothers' ratings with single criterion informants (for example, teachers, non-depressed spouse, clinical psychiatric assessment). Depressed mothers were found to be accurate reporters in the following situations: 1. Symptomatic children with internalising disorder, when compared to nondepressed mothers (Conrad and Hammen 1989) s
Maternal anxiety/depression
It is possible that any biasing effects of depression on maternal reports may be wholly or partly related to the presence of comorbid anxiety. As depression and anxiety disorder so frequently coexist, it is difficult (indeed impractical) to separate out their effects. Chilcoat and Breslau (1997) found anxious mothers reported that their children had higher rates of internalising and externalising behaviour problems than mothers without these disorders. The children's teachers did not report similar differences. The authors concluded that mothers' over-reporting of internalising behaviour problems was greatest when they experienced symptoms of both major depression and anxiety disorder, whereas no evidence of over-reporting was found when mothers were symptomatically depressed but not anxious.
Briggs-Gowan (1996) examined the effect of both maternal depression and anxiety on reporting biases, and found that both maternal anxiety and depression were related to discrepancies between number of symptoms reported by mothers and daughters, and between mothers and teachers for externalising behaviours. They found that, compared with teachers, anxious mothers over-reported internalising symptoms in girls (but not boys). Maternal depression and anxiety were associated with a tendency for mothers to over-report externalising symptoms in their daughters.
Subjects and methods
The data for this study were taken from the Mater-University Study of Pregnancy and its outcomes (MUSP).A total of 8556 women who presented at a major public hospital for their antenatal care were approached to participate in the study, of whom 8458 agreed. Excluded from the study were patients who were under the care of private obstetricians and patients who were transferred from other hospitals. Interviewing for this first phase of the study commenced in January 1981 and continued until the end of 1984. Mothers were interviewed at their first clinic visit (FCV), 3-5 days after the birth, 6 months after the birth, and 5 and 14 years after the birth (Keeping et al. 1989) . Data on the mental health of the mother were collected at each interview. Mothers completed the Child Behaviour Check List (CBCL) and the child completed the Youth Self Report (YSR) at 14 years. Some 70% of the sample who gave birth to a live baby at the study hospital were still participating in the study at the 14-year follow-up. The analysis that follows is limited to the cohort remaining in the study at the 14-year follow-up.
s Measures of child mental health and behaviour
The CBCL is the best known of the rating scales and checklists used to assess child mental health and was used in this study because of the ease with which it can be completed in population-based studies. As the respondents were involved in a large study, the questions were reproduced on our own form and the setting out simplified. The three response alternatives were "often", "sometimes" and "rarely/never". Factor analyses and reliability estimates of sub-scales produced results consistent with Achenbach's (1991 a) data. Youth scoring above the 90 th percentile were classified as a "case".
The YSR (with a setting out identical to the CBCL) was completed by the 14-year-olds in the study and provides a self-report measure of current behavioural and psychological status (Achenbach 1991 b) . It includes 102 items of behaviour problems from the CBCL, reworded in the first person. Cases of behaviour problems were again defined as those scoring in the top 90 th percentile of scores.
s Measures of maternal mental health
At each follow-up, mothers completed the short form of the Delusions-Symptoms-States Inventory (DSSI) (Bedford and Foulds 1978) . The DSSI items were administered to the mother in the form of a selfreport questionnaire. The DSSI was developed by clinicians and validated against a clinical sample.A more recent validation has indicated good discriminant validity and results consistent with the hierarchical model of mental illness underpinning the development of this measure (Morey 1985) . It provides seven-item anxiety and depression sub-scales. The correlation between the DSSI measure of depression and other similar scales is reasonably strong (Najman et al. 1999 ), a finding consistent with the results of Schnurr et al. (1976) and Condon and Corkindale (1997) . Nevertheless, caseness determination on the DSSI is not equivalent to a diagnosis of depression. For this study, symptoms of anxiety and depression were aggregated into a single measure of mental disorder. Mothers in the top decile of total symptoms were classified as "cases", and those in the next decile as "borderline".
s Statistical methods
Maternal and child reports of behaviour, and the difference between them, were modelled as a function of maternal mental health impairment using polynomial regression (to allow for possible non-linearity).
Weighted Kappa coefficients (Fleiss 1992) were used to assess the degree of agreement between individual items. Rates of behaviour problems in various categories of maternal mental health impairment are compared using estimated relative risks (odds ratios) and Chisquared tests. Sensitivity (agreement on positive cases) and specificity (agreement on negative cases) analyses were used to compare mother and child reports, and to investigate relationships with maternal mental health impairment.
Results Table 1 provides details of loss to follow-up at each phase of the study. It is clear that attrition is selective, with teenage mothers, mothers who are not presently married, mothers in lower income families and mothers who are heavier smokers and depressed at entry to the study more likely to be lost to subsequent follow-up. There is little difference in patterns of attrition between the 5-and 14-year follow-ups. The possible impact of the selective attrition on the results is considered again when we discuss the limitations of the study. Fig. 1 examines the relationship between child behaviour and the mental health of the mother. We have plotted the mean CBCL and YSR scores (and their 95 % confidence intervals) for each level of maternal mental health. If we examine the CBCL scores first, we note that there is a trend suggesting that an increase in maternal anxiety/depression is associated with an increase in the reports of internalising behaviour problems experienced by children. By contrast, there is a similar but much weaker trend when we examine the Youth Self Reports. Indeed, although there is an increase in the reported rate of internalising behaviour problems as the mother's anxiety/depression levels increase, the association is not evident at the higher levels of maternal mental health impairment. Fig. 1 also shows the association between the difference between the CBCL and YSR scores (CBCL-YSR) and maternal mental health. Here the evidence is consistent. For those mothers who fall into the normal to borderline category of mental health impairment, there is a difference between the mother's and the child's reports such that children are reporting higher rates of behaviour problems than are mothers. By contrast, when the mother's mental health is in the "case" category, she reports the child's internalising behaviour problems at a higher rate than that reported by the child. The trend is evident across the range of maternal mental health scores, suggesting that the more symptoms of anxiety/depression the mother reports, the higher the rate of internalising behaviour problems she perceives in the child compared with the child's own perceptions. This trend is particularly evident at the extremes of the maternal mental health range of scores. Fig. 2 presents the data for the association between externalising child behaviour problems and maternal mental health impairment. The trends are almost identical to those observed in Fig. 1 , with the possible excep- tion that the CBCL and YSR scores both increase with increasing maternal anxiety/depression. However, the increase is steeper for the CBCL scores than it is for the YSR scores. The CBCL minus YSR graph indicates a consistent tendency for increasing maternal mental health impairment to be associated with increasing rates of externalising behaviour problems in children when comparing the mother's reports with the child's. Mothers who are least impaired appear to report relatively few externalising behaviour problems compared with the child's own reports, while those mothers who are most impaired report more externalising behaviour problems than does the child. It is apparent that disagreements between the mother and her child are of two types: those where the child reports symptoms when the mother does not and those where the mother reports symptoms not noted by the child. Tables 2 and 3 examine the association between these different types of disagreement and the mother's mental health. In Table 2 we note that 43-45 % of mothers agree with their children on the presence of internalising symptoms (agreement is defined as a difference score of ± 4 or less). Mothers categorised as of "normal" mental health are more likely to disagree with their children in observing fewer symptoms of internalising behaviour than does the child. Mothers who rate as a "case" of anxiety/depression a more likely to disagree more in reporting their child has symptoms of internalising behaviour not reported by the child.
A similar pattern is observed for externalising behaviour problems in Table 3 . Thus mothers who are "normal" and those who are "cases" both show the greatest difference from their child in judging whether the child has symptoms of a behaviour problem, with "normal" mothers disagreeing by not reporting symptoms reported by their children and "cases" reporting symptoms not reported by their children. Table 4 provides a sensitivity/specificity analysis for mothers with different levels of mental health impairment. For this table we treat the YSR as the "gold standard" and we examine CBCL caseness in relation to this. Fig. 1 Relationship of maternal anxiety/depression with child behaviour, as rated by the Child Behaviour Check List (CBCL; mother's rating) and the Youth Self Report (YSR; child's rating), and with the difference between the two ratings (CBCL-YSR): internalising behaviour Fig. 2 Relationship of maternal anxiety/depression with child behaviour, as rated by the CBCL and the YSR, and with the difference between the two ratings (CBCL-YSR): externalising behaviour There is little consistency between the YSR and the CBCL classifications of caseness (low Kappas).Although 10% cent of youth and mothers are the basis for determining caseness, when we examine the cases so identified there is relatively little overlap between the two groups of cases. For example, for mothers who are not emotionally impaired, the agreement on cases is in the order of 20-25%. Generally, then, mothers and the youth disagree on which children have behaviour problems. When we examine the mothers who have borderline mental health impairment we note an improvement in agreement on cases; that is, sensitivity generally improves, but there is increasing disagreement on noncases, that is specificity declines. Simply put, the greater the level of mental health impairment experienced by the mother, the more the mother agrees with the youth in identifying cases but the more she disagrees with the youth and identifies cases the youth does not self-identify.
Another issue is whether the mother's gender-related expectations influence her judgement of her child differently depending on whether the child is male or female. Table 5 suggests that where a male youth is the study child, then mothers are more sensitive but less specific when attributing externalising symptoms to the child (when compared with their assessment of a female child). By contrast, when mothers are referring to a female child (compared with a male child), they are more sensitive and generally less specific when attributing internalising symptoms to that child. Mothers agree more with their daughters about internalising symptoms -as well as attributing these symptoms to them when these symptoms are not reported by the child. When boys are the subject of the report, the same pattern is found for externalising symptoms. Thus, the data suggest that, to the extent that maternal bias in symptom attribution is at issue, mothers tend to attribute more internalising symptoms to girls than they do to boys, but Table 4 Comparison of youth (YSR) and mother (CBCL) reports of child mental health at 14-year follow-up ("gold" standard is YSR), according to the mother's mental health Mother normal (n = 4108)
Mother borderline (n = 654) Mother case (n = 515) Table 5 Sensitivity/specificity of CBCL caseness by maternal mental health and sex of study child (YSR is "gold" standard) more externalising symptoms to boys (when the accuracy of the report is judged by the youth's own assessment). It is also noteworthy that the mother's mental health is unrelated to male/female differences in judgments about whether the child is impaired. To the extent that there are gender differences in symptom attribution, these arguably involve a different form of bias from that bias which appears to be a reflection of the mother's emotional state.
Discussion
The results are consistent in suggesting that mothers differ from their children when describing the child's behaviour. In a situation where children provide self-reports and where maternal reports involve data provided by a surrogate, it would appear sensible to treat the selfreports as the more valid indicator of child mental health. Internalising behaviour problems broadly encompass such feeling states as depression and anxiety.
One would expect that the child is more knowledgeable about his/her internal feeling state than is the mother. The externalising behaviours encompass aggressive and delinquent behaviours. These are likely to be manifest to external observers. It is arguable that a child might wish to understate his or her aggressive/delinquent behaviour when compared with an adult observing the same behaviour. The data, however, indicate that the patterns of reporting for mothers and youth are broadly similar for both internalising and externalising behaviours. To the extent that there are systematic differences between the mother and the youth, these differences extend to the broad range of behaviours and feeling states addressed by the CBCL/YSR scales. The sensitivity-specificity analysis emphasises the low level of agreement between the mother and the child for both internalising and externalising behaviours, and further emphasises the extent to which there is a relationship between the level of mental health impairment in the mother and the increasing sensitivity but decreasing specificity of her reports of her youth's behaviour when compared to the youth's own reports. There appears to be a progressive association evident, with the level of maternal mental health impairment being related to the magnitude of observation bias.
The data also suggest that, to the extent that biased reporting can be inferred, there is possibly a second type of bias that involves mothers disproportionately attributing internalising symptoms to female children and externalising symptoms to male children. This latter form of bias appears to be unrelated to the mental health of the mother.
Our findings are consistent with one of two interpretations: firstly, currently impaired mothers may over-report the rate of child behaviour problems that their youth manifests; secondly, non-impaired mothers may under-report the rate of behaviour problems experienced by their children. It is difficult to determine which of these interpretations is more probable. One possibility is that depressed mothers are more sensitive to their child's behaviour and are more likely to observe events which in fact are occurring. According to this view, unimpaired mothers simply ignore their children's disturbing behaviour. Disturbed mothers may accurately be reporting their child's behaviour, but non-disturbed mothers may be simply more tolerant. Alternatively, depressed mothers might be overly concerned with minor rule violations by their child. Unimpaired mothers may be more accurate reporters of what actually happens.
Decisions about whether or not a child has a behaviour problem are generally determined by validations that compare cases which are receiving clinical care with those not in such care. The mental health of the mothers of such children are not distinguished in the validation process. It is likely that the majority of mothers of children in clinical care are not emotionally disturbed. One might argue that, as unimpaired mothers are the basis for the validation of child behaviour problem scales, their observations are likely to be more accurate. This is not a persuasive argument, as the validations do not suggest a high level of accuracy in these predictions, nor do they distinguish between impaired and unimpaired mothers.
In interpreting our results, some significant limitations of the study need to be borne in mind. Firstly, attrition is selective and suggests that mothers who were most emotionally impaired are most likely to be lost to follow-up. If attrition were not selective, how might this have altered the findings? Without selective attrition it is likely that the proportion of mothers who were both depressed and subsequently had children with behaviour problems at entry to the study would have been greater. The impact of losing these mothers to follow-up is likely to diminish the magnitude of association we have observed. That is, attrition is likely to produce modest underestimates of the strength of association between prior mental health impairment and current child behaviour problems.
A second limitation is that we used a slightly modified version of the Child Behaviour Check List and the Youth Self Report. The version used involved very minor changes to the labels on the alternative responses, and a setting out which allowed for ease of completion of a self-completed questionnaire. We have previously undertaken factor analyses of the items in various scales and have found a factor structure which is materially identical to that identified by .
For the internalising and externalising scales we used 10% cut-offs to define cases, as we have for the total problems scale. This differs from the cut-offs used by Achenbach (1991 a, b) but should not materially affect the results. Arguably "setting" 10% cut-offs for both the CBCL and the YSR should increase the Kappa coefficients. In preliminary analyses we used other cut-offs and observed identical results.
Conclusion
We obtained reports of the child's emotional state and behaviour from both the mother and the child. It is unlikely that these sources of data are equally credible. Particularly in relation to the child's emotional state, there is a good case for arguing that the mother's reports are a "proxy" and represent a "second-hand" description of the feelings being experienced by the child. Yet, irrespective of whether one considers the child's emotional state or behaviours, maternal reports of behaviour problems in youth differ systematically from the youth's reports of the same behaviours. This lack of agreement between mothers and their children on the existence of a wide range of problems must raise significant concerns about what is being observed by each observer,or the extent to which such observations may provide contextspecific information about the youth, or the extent to which the observer's reports reflect his/her characteristics. Emotionally unimpaired mothers perceive their children to have relatively fewer behaviour problems than do their youth. By contrast, impaired mothers perceive their children have more behaviour problems than do the youth themselves.
Irrespective of whether one considers the CBCL or the YSR measures of child behaviour/mental health, there appears to be an association between maternal mental health and child behaviour. However, the YSR scores provide estimates of the above association that are substantially lower than those suggested by the CBCL scores. These data suggest that maternal mental health impairment is associated with biased observations. A second type of bias relating to the gender of the child has also been noted. This type of bias appears to be unrelated to the mental health of the mother and is of a somewhat smaller magnitude.
Whether these types of "bias" extend more generally to other circumstances or situations remains to be determined. If impaired mothers are "biased" in their observations of the world around them, then it appears plausible that these "biased observation" is likely to be reflected in their response not only to their children but also to a variety of social relationships, stresses, life events and related social and economic concerns.
To what extent then might these data suggest that the mental health of the observer (or characteristics of the person observed) influences the quality of the data that observer provides? To what extent do studies need to provide some account of the mental health of the observer when describing the findings produced by different types of observers? If our findings are correct and the emotional and/or mental state of the respondent is important in influencing the accuracy of the data that person provides, then does this finding raise doubts about not only quantitative data, but qualitative data as well? Our findings must raise fundamental concerns about the extent to which the data provided by persons who are currently emotionally impaired can be considered to be as valid as the same data provided by their unimpaired counterparts.
